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(54) A standard interface system between different led panels and a common frame buffer output 

(57) The present invention provides an interface 
(50) for a computer system (20) that can drive several 
different cBsplay systems. The interface (50) of the 
present invention consists of power signals, ground sig- 
nals, sense signals, programmable signals, and a few 
miscellaneous signals. The sense signals are driven by 
each display system that ts designed to operate with the 
Interface of the present invention. Each display system 
drives the sense signals with a code that uniquely iden- 
tifies the display system. The Interface (50) Is self-con- 
figuring such that the computer system reads the 
unique code output on the sense signals and corre- 
spondingly outputs the proper display information on 
the programmable signals to drive the display system 
connected to the interface. 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to the field of s 
portable electronic devices. Specifically, the present 
invention relates to a portable electronic device having 
interface for connecting sevem 1 different types of display 
devices. 

10 

BACKGROUND OF THE INVENTION 

[0002] To enhance the flexibility of a computer sys- 
tem, ft is desirable to design a computer system such 
that additional peripherals can easily be added. How* 75 
ever, portable computer systems are often difficult to 
expand since their small size precludes the use of many 
common expansion buses. Therefore, ft is desirable to 
create expandable external ports on portable computer 
systems. sp 
[0003] Most computer systems include a display 
unit for displaying information to a user. In prior art port- 
able computer systems, the display unit Is usually an 
integrated part of the computer system* However, to 
provide additional flexibility, ft would be desirable to pro- zs 
vWe an external port capable of driving several different 
types of displays. . 

[0004] Tne present invention provides an interface 
for a computer system that can drive several different 
display systems. The interface of the present Invention w 
consists of power signals, ground signals, sense sig- 
nals, programmable signals, and a tew miscellaneous 
signals. The sense signals are driven by each display 
system that is designed to operate with the Interface ot 
the present Invention. Each display system drives the ss 
sense signals with a code that uniquely identifies the 
dispfay system. The interface is self-configuring such 
that the computer system reads the unique code output 
on the sense signals and correspondingly outputs the 
prvpvr display information on the programmable signals 40 
to drive the display system connected to the interface. 
[0005] For a better understanding of the present 
Invention, an embodiment will now be described by way 
of example, with reference to the accompanying draw- 
ings, In which: 4s 

Figure 1 illustrates a computer system with an serf- 
. configuring Interface for a monitor that drives sev- 
eral different types of monitors. 

50 

Figure 2 Illustrates a block diagram of a display 

system assembly and a self-configuring monitor 
interface. 

Figure 3* provides a list of signals 1 - 34 of a 68 55 
signal monitor connection for three different types 
of display systems. 



Figure 3b provides a list of signals 35 - 66 of a 68 
signal monitor connection for three different types 
of display systems. 

QET4IL5P DESCRIPTION 

[0006] Methods and apparatus for providing an 
external display port that can drive several types of die- 
plays are disclosed. In the following description, for pur- 
poses of explanation, specific nomenclature is set forth 
to provide a thorough understanding of the present 
invention. However, it will be apparent to one skilled in 
the art that these specific details are not required to 
practice the present Invention. 
[0007] Figure 1 illustrates a portable computer sys- 
tem 20. To provide the ability of driving several different 
types of displays, the portable computer system 20 Is 
constructed with a eelf-conflgurlng monitor interface 50. 
As Illustrated in Figure 1 , several different types of dis- 
play systems (21,22, and 23) can be connected to the 
same self-configuring monitor interface 50. Each type of 
display system has an interface board 51 that couples to 
the self-configuring monitor interface 50. Each type of 
display system also has a hinged connector 60 that 
allows the viewing angle of the display screen 70 to be 
adjusted. 

[0008] Figure 2 illustrates a block diagram of a dis- 
play system assembly and a self-configuring monitor 
Interface SO, The display system assembly consists of a 
68 pin interlace board 51 that couples to the self-config- 
uring monitor Interface 50. In trie display system assem- 
bly, the 68 pin interface board 51 directs the signals 
through e hinged connector 60. After the hinged con- 
nector 60, the signals are routed through a translator 
board 65 that Is different for each type of display sys- 
tem. The translator board 65 routes and outputs the sig- 
nals onto a flat panel display connector 67 as required 
by the display system's manufacturer specifications. 
The signals pass through the flat panel display connec- 
tor 67 and drive the flat panel display 70. 
[0009] The saff«»nfigurlng monitor Interface 50 
consists of a 68 pin connector interface. The 6B pin con- 
nector Interface comprises a set of sense signals 53, a 
set of programmable signals 52, power signals 54, 
ground signals 55, and miscellaneous signals 56. 
[001 0] The set af sense signals 53 consists of code 
generated by the display system. Each different type of 
display system generates a unique code that is output 
on the sense signals 53. The unique code output by the 
sense signals 53 for each type of display system is gen- 
erated by circuitry on the translator board 65 or the 
interface board 51. On the 68 pin self-configuring moni- 
tor interface 50 as disclosed In Figures 3a and 3b, sig- 
nals 44, 1 0, and 43 are sense signals SD1, SD2, and 
SD3 respectively. 

[001 1 ] The function of the programmable signals 52 
is determined by what unique code is output by display 
system on the sense signals 53. Referring to Figure 2, 
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the interface board 51 cf the display system assembly 
outputs a unique code on the sense signals 53. The 
SGnse signals 53 are decoded by a decoder 81 In the 
computer system. The decoded information from the 
sense signals 53 is passed to a display generator 80. 
Using the display system's unique code, the display 
generator 80 generates the proper video Information on 
the programmable signals 52 to drive the display as dic- 
tated by the specifications provided by the display ays- 
tern's manufacturer* 

[0012] For example, if the display system is a mon- 
ochrome display system, the programmable signals wilt 
carry pixel intensity Information and sync Information. 
When a color tfsplay system is connected to the serf- 
configuring monitor Interface SO, the display generator 
so will generate the proper red, green, and blue inten- 
sity information along with the sync Information. 
[001 3] Trie power signals 54 and ground signals 55 
supply the display systems with power to drive the dis- . 
play and the backlighting. The power and ground sig- 
nals are always in the same place on the self- 
configuring monitor Interface 50 and always perform the 
same function. 

[0014] Finally, a set of miscellaneous signals 56 
provide additional functionality for the ssff-configuring 
monitor interface 50. In tha present embodiment, the 
miscellaneous signals 56 carry transmit (Tx) and 
Receive (Rx) signals such that a serial data interface 
can be implemented through the self-configuring moni- 
tor interface 50. 

[0015] Figures 3b and 3b define the signals In the 
66 pin self-configuring monitor interface 50 of the pre- 
ferred embodiment for three different flat panel display 
systems. As can be seen In Figures 3a and 3b, the 
locations of the power signals and the ground signals 
always remains the same. However, the display infor- 
mation output on the programmable signals varies 
depending upon the type of display system connected 
to the 66 pin serf-configuring monitor Interface 50. 
[0016] Although the present Invention has been 
described in terms of specific exemplary embodiments, 
it will be appreciated that various modifications and 
alterations might be made by those skilled in the art 
without departing from the scope of the invention as set 
forth in the following claims. 

[0017] The following were claims of the parent 
application. Their subject-matter forms part cf the 
present divisional application but they are not claims of 
this application. 

1 . An apparatus for coupling a display system to a 
computer system comprising tha elements of: 

at least one fixed power connector for providing 
electrical power to said display systom; 
at least one fixed ground connector for provid- 
ing electrical ground to said display system; 
et least one mufti-purpose connector for carry- 



ing display Information to display on said dis- 
play system; and 

a circuit for driving said display information to 
display on said display system. 

5 

2. Trie apparatus as claimed in claim 1 further com- 
prising; 

at least one miscellaneous connector, said mts- 
io cellaneous connector for carrying serial com- 

munications data. 

3. The apparatus as claimed in claim i furtner com- 
prising: 

a translator board in said display system, said 
translator board for properly routing said elec- 
trical power, said electrical ground, and said 
display information to a nat panel display in 
20 said display system. 

4 The apparatus as claimed In claim 1 further com- 
prising: 

& at least one sense connector for carrying an 

identifier code from said display system to said 
computer system, said Identifier code for iden- 
tifying a type of said display system among a 
plurality of display system types. 

30 

5. The apparatus as claimed in claim 4 wherein said 
display information carried on said multi-purpose 
connector depends upon said identifier code from 
said display system. 
as 6, The apparatus as claimed in claim 4 further com- 
prising: 

at least one miscellaneous connector, said mis- 
cellaneous connector for carrying serial com- 
40 munications data. 

7. The apparatus as claimed in claim 4 further com- 
prising! 

4S a translator board in said display system, said 

translator board for properly routing said elec- 
trical power, sa)d electrical ground, and said 
display Information to a flat panel display in 
said display system. 

50 

8. A method of outputting signals on a computer 
interface to drive a display system, said method 
comprising the steps of: 

ss driving at least one fixed power connector on 

said computer interface, said fixed power con- 
nector for providing electrical power to said dis- 
ploy system; 



3 



PAGE 38/44 4 RCVD AT 1/18/200/ 11:02:39 AM [Eastern Standard Tone] 1 SVR;USPTO-EFXRF-6/27 1 DNIS:2738300 * CSID:6316655101 * DURATION (mm-ss):04-50 



81/18/2087 11:82 6316655181 THORNE&HALAJIAN, LLP PAGE 39/44 



EP 1091 287 A2 



driving at least one- fixed ground connector on 
said computer interface, said fixed ground con- 
nector for providing electrical ground to said 
display system; and 

driving at least one multi-purpose connector s 
with Image information to generate a display on 
said display system, said Image Information 
specifically encoded on said multipurpose 
connector in a format for driving said display 
system. 10 

9. The method as claimed in claim d further com- 
prising the step of: 

driving at least one miscellaneous connector, i$ 
said miscellaneous connector for carrying 
serial communications data. 

to. The method as claimed In claim 8 further com- 
prising the step of: so 

routing said electrical power, said electrical 
ground, and said Image information with a 
translator board in said display system to prop- 
erly anve a Tiat panel display in saia display as 
system. 

1 1 . "me method as claimed in claim a further com- 
prising the stap of: 



is. An apparatus for coupling a display system to a 
computer system comprising the elements of: 

at Iea3t one fixed power connector for providing 
electrical power to said display system; 
at least one fixed ground connector for provide 
lng electrical ground to said display system; 
at least one multi-purpose connector for carry- 
ing display Information to display on said dis- 
play system; and 

at least one sense connector for carrying an 
Identifier code generated said display system 
to said computer system, said identifier code 
tor identifying a type of said display system, 
among a plurality of display system types. 

16. The apparatus as claimed In claim 15 wherein 
said computer system further comprises the e|e* 
ments of: 

a circuit for driving said display information on 
said multi-purpose connector to display on said 
display system, said display information 
encoded in response to said identifier code on 
said sense connector. 

17. The apparatus as claimed in claim 15 wherein 
said computer system further comprises the ele- 
ments of: 



reading at least one sense connector on said 
computer Interface, said sense connector for 
carrying an identifier code generated by said 
display system that identifies a type of said dis- 
play system among a plurality of display sys- as 
tern types. 

12, The method as claimed In claim 1 1 wherein said 
step of driving at least one multi-purpose connector 
with Image Information encodes said Image infbr- 40 
mation in response to said identifier code that iden- 
tifies said type of said display system among said 
plurality of display system types. 

13, The method as claimed in claim 1 1 further com- 
prising the step of: *s 

driving at least one miscellaneous connector, 
said miscellaneous connector for carrying 
serial communications data 

so 

14, The msthod as claimed in claim 1 1 further com- 
prising the step of: 

routing said electrical power, said electrical 
ground, and said image information with e as 
translator board in said display system to prop- 
erly drive a flat panel display in said display 
system. 



a memory unit, said memory unit lor storing 
Image Information; and 

a display driver, said display driver coupled to 
said memory unit, said display driver for read- 
ing said Image Information and for generating 
display information on said multi-purpose con- 
nector. 

18. The computer system as claimed in claim 17 
further comprising: 

at least one miscellaneous connector, said mis- 
cellaneous connector for carrying serial com- 
munications data to said display system. 

19. The computer system as claimed In claim 17 
further comprising: 

a translator board in said display system, said 
translator board for property routing said image 
information to a flat panel display in said first 
display system. 

20. The computer system as claimed in claim 17 
wherein said how said display information is 
encoded depends upon said identifier code from 
said display system. 
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Claims 



An apparatus for coupling a fist panel display sys- 
tem (21 , 22, 23) to a computer system (20), said fiat 
panel display system (21 . 22, 23) having a plurality s 
of inputs, said apparatus including: 

a display controller on said computer system, 
said display controller comprising the elements 

Of TO 

at least one fixed power connector for pro- 
viding electrical power to said flat panel 
display system; 

at least one fixed ground connector for pro- J5 
viding electrical ground to said fiat panel 
display system; 

multiple mufti-purpose connectors for car- 
rying display information to display on said 
flat panel display system (2i , 22, 23), said so 
multi-purpose connectors carrying red val- 
ues, green values, and blue values; 
at least one fixed sense connector for car- 
rying an identifier code, said identifier code 
for identifying a type of said fiat panel dls- ss 
play system (21, 22, 23) among a plurality 
of flat panel display system types; and 
a circuit for driving said display Information 
on said multipurpose connector to display 
on said flat panel disp lay system; 30 

a hinged connector (60) for coupling with said 
connectors on 6&!d display controller: • 
a translator board (65) for coupling to said 
hinged connector (60), said translator board as 
• (65) comprising the elements of 

routing means for property routing sard 
electrical power (54), said electrical ground 

(55), and said display information including *0 
said red, said blue, and said green values 
to said plurality of inputs on said flat panel 
display system (21, 22, 23); 
an identifier code generator, said identifier 
code generator generating said identifier 45 
code Identifying said type of said fiat panel 
display among a plurality of flat panel dis- 
play types. 



said Identifier code on said at least one fixed sense 
connector. 

4. The apparatus as claimed in claim 1 , 2 or 3, further 
including: 

a memory unit, said memory unit tor storing 
image information; and 

a display driver, said display driver coupled to 
said memory unit, said display driver for read- 
ing said image information and for generating 
said display information on said multiple multi- 
purpose connectors. 

5. A method of implementing a computer Interface to 
drive a fiat panel display system (21, 22, 23), said 
flat panel display system (21, 22, 23) having a plu- 
rality of Inputs, said method including: 

driving at least one fixed power connector on 
said computer Interface, said fixed power con- 
nector for providing electrical power to said fiat 
panel display system; 

driving at least one fixed ground connector on 
said computer interface, said fixed ground con- 
nector for providing electrical power to said flat 
panel display system; 

reading at least one sense connector on said 
computer interface, said sense connector for 
carrying an identifier that Identifies a type of 
said flat panel display system (21, 22, 23) 
among a plurality of flat panel display system 
types, said identifier code driven by a translator 
board in said flat panel display system; 
driving multiple multi-purpose connectors with 
image information, including blue values, red 
values and green values, to generate a display 
on said type of display system (21 , 22. 23). said 
image information specifically encoded on said 
multi-purpose connector in a format for driving 
said display flat panel system; 
coupling said power, ground, sense, and mulfr 
purpose connectors to a said fiat panel display 
system with a hinged connector (60); 
routing said blue, said red and said green val- 
ues, With said translator board (65) in said flat 

panel display system to properly drive said type 
of flat panel display system. 



2. The apparatus as claimed In claim 1 further Indud- so B. A method as claimed in claim 5 further Including: 



ing: 



at least one miscellaneous connector, said mis- 
cellaneous connector for carrying serial com- 
munications data (56). 55 

3. The apparatus as claimed In claim 1 or 2, wherein 

eaid display information ia encoded In response to 



driving at least one miscellaneous conh actor, 
said miscellaneous connector for carrying 
serial communications data (SB). 
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Figure 1 
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